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Abstract 


This paper uses the 1993-2000 Exporter Registry of Statistics Canada to study the factors 
determining the success or exit of Canadian establishments on foreign markets. The survival 
analysis model is adopted to study the survival and hazard rates of exporting establishments, 
with the Cox proportional hazards regression used for the econometric analysis. The study found 
that one third of establishments export for one month only. Application of the Kaplan-Meier 
Estimator reveals that the probability of exit before 12 months is 42.2% and the median survival 
time is 20 months. The hazard of exit is found to vary negatively with the relative size of the 
establishment, number of exported products and destinations, and the proportion of new entries 
into export episodes. Establishments exporting to the U.S. Eastern Seaboard face a lower risk of 
exit than establishments exporting to other U.S. regions and any other destinations. Also, hazard 
rates vary across provinces of residence and host industry. For example, belonging to an industry 
other than Manufacturing increases the risk of failure on foreign markets, except for "Agriculture 
and related services" as well as for "Fishing and trapping, logging and forestry". Belonging to a 
multi-establishment enterprise and being located in a Census Metropolitan Area appears to 
increase the risk of exit. These results indicate that destination and product diversification, size, 
and experience matter for Canadian exporting establishments. 


JEL Classification: C41, F14 


Key words: Exports, success, exit, foreign markets, survival analysis, Canada. 
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1. Introduction 


Canada relies on trade to create jobs and growth more than any other industrialized country 
(Team Canada Inc. Business Plan). Canada is a relatively small open economy, which needs 
access to the global marketplace to thrive. Understanding the factors associated with the success 
or failure of Canadian exporters on foreign markets is needed to meet the challenges of 
increasing the number of exporters, broadening Canada’s export product range and exporting 
beyond the U.S. market. On the other side, the openness of the Canadian economy makes it 
vulnerable to monetary and financial crises happening in the rest of the world (e.g. the Pacific 
Rim at the end of the 1990’s). So, the export market characteristics matter when one analyses the 
success or failure of the Canadian exporter. 


We take advantage of a data set available at Statistics Canada—The Exporter Registry—to 
undertake evidence-based analysis, to initiate an informed debate and to shed some light on the 
factors conditioning the success or failure of Canadian exporters on foreign markets. 


The purpose of the paper is to identify and to quantify the impact of factors conditioning the 
survival time of Canadian exporters. The study will investigate the role of establishment and 
industry characteristics, export market characteristics, market structure, product characteristics, 
and business cycle in modeling the success or failure of Canadian exporters. 


Our analysis is innovative in different respects. First, it uses a unique data set, the Exporter 
Registry that no other researcher has analyzed in relation to the survivability of Canadian 
exporting establishments. This implies that the results are new. Second, it relies on a 
methodology that, although well known in health sciences and industrial organization, has rarely 
been applied in international trade. Finally, the period analyzed coincides with monetary and 
financial turbulence in some export destinations (South East Asia, Latin America) as well as 
Team Canada visits to these destinations to promote trade. This strengthens the need to 
understand the determinants of success or failure of Canadian exporters on foreign markets. 


The rest of the study is organized as follows. Section two discusses the methodology of survival 
analysis and its relation to export performance for Canadian establishments. The data set is 
briefly described in section three, while the descriptive and multivariate analyses are presented in 
section four. The last section offers a summary of the results and their implications for policy 


makers and exporters. 


2. Model specification and estimation 


2.1 Survival analysis and exporter duration 


Survival analysis has recently been applied to a broad range of fields in social sciences. 
Examples include the failure rates for new Canadian firms (Baldwin et al., 2000), strike duration 
(Greene, 1993), unemployment duration (Kiefer, 1988), the turnover and mobility of firms 
(Caves, 1998), new firm survival (Audretsch and Mahmood, 1995) and the duration of business 
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cycles (Abderrezak, 1997). This paper innovates in applying survival analysis to investigate the 
ability of Canadian establishments to remain active as exporters. The variable of interest is the 
length of time that elapses from the beginning of exporting, either until its end or until the 
measurement is taken, which may precede termination. Observations typically consist of cross- 
sections of duration tj, tz, ..., ty. In this study, the unit of observation is an exporter episode, 
whose length is measured in months. 


Let T, a continuous random variable, denote the length of a successful episode. The probability 
of a successful episode continuing until time t is given by the survival function: 


S(t) =P(T>1)= [f(de=1- FO (1) 


where f() and F() are the density (pdf) and cumulative distribution (CDF) functions for T, 
respectively. The CDF is the probability that an exporter selected at random will have a survival 
time less than some stated value, t, or F(t)= P(T <t). The probability that an exporter episode 
ends at time t, given that it has survived until that time, is defined as the hazard or failure rate: 


f@__ f@ _-dmS@) B) 


h(t) = = 
S(t) 1-F(t) dt 


Some authors report on the integrated hazard function, which does not have a convenient 
interpretation. In particular, it is not a probability. It 1s defined as: 


H(t) = [ajax (3) 


Given that S(t)=e",, it can be shown that the integrated hazard function is inversely related 
to the log of the survival function: H(t) =—In S(t). 


The hazard function provides a convenient definition of duration dependence. Positive duration 


dependence exists at point t* if ey, >O at t=t*, which means that the probability that an 


episode will end shortly increases as the episode increases in length. Negative duration 


dependence exists at point t* if AO <Q at t=t*, which means that the probability that an 


episode will end shortly decreases as the episode increases in length. 


Censoring is an unavoidable problem in the analysis of duration data. Censoring comes in many 
forms and occurs for many reasons. The basic distinction is between left and right censoring. An 
observation on a variable T is right-censored if you only know that it is greater than some value 
c. Consider analyzing the survival time of a Canadian exporter. At the time the Exporter Registry 
for 2000 was assembled, some exporters were still exporting. Then, for these exporters, duration 
or survival time is right-censored because observation is terminated before the event (exit the 


Analytical Studies Research Paper Series -2- Statistics Canada 11F0019 No. 220 


export markets) occurs. In the context of survival data, left censoring occurs when at the 
beginning of the sample (January 1993) some establishments have already experienced the event 
(i.e. exited the export markets). In social sciences, left censoring often means something quite 
different. Observations are left censored if the origin time (the starting date of exporting), not the 
event time, is known only to be less than some value (January 1993 in this study). Allison (1997, 
p.10) considers these observations as right censored. 


The log-likelihood function can be estimated with a semi-parametric technique (often referred to 
as Cox regression) or parametrically. The primary advantage of semi-parametric estimation is the 
absence of a distributional assumption regarding the exporter’s ending dates, therefore making it 
robust. The basic Cox regression or proportional hazard rate model specifies the hazard function 
as: 


h(t, x, B,Mp) = hy (t) P(x, B) | (4) 


where h(t) is the baseline hazard rate characterizing the evolution of the hazard function with 


respect to survival time and assuming ¢(x,{)=1; @(x,f) is a shift factor that depends on 
exporter characteristics (x) and their coefficients ({). Note that the hazard ratio for two 
exporters with different covariate values depends only on the function @(x, #). For example, let 
@(x, 8) be exponential and take the ratio of hazards for two exporters i and j, then: 


h,(t) 
PVG. Mia pas Mk co (5) 


It is easy to see that h,(t) cancels out of the numerator and the denominator and the ratio of 


hazards is constant over time. If the logs of hazards for any two exporters were graphed against 
time, the proportional hazards property implies that the hazard functions would be parallel. A 
disadvantage of the proportional hazards model is that, without a distributional assumption, it 1s 
possible to identify only the relative impact of covariates on exporters’ duration. 


Parametric estimation avoids this drawback by relaxing the assumption that the ratio of hazard 
rates for any pair of exporter episodes is constant through time. However, one must choose a 
general functional form for the hazard function. The Weibull distribution is often used in 
empirical studies because it allows for constant, increasing and decreasing hazard rates. 


In this study, graphical analysis based on survival, log-survival and log-log-survival functions is 
used to discriminate between different functional forms. The data analyzed do not support the 
exponential and Weibull distributions. Consequently, the multivariate analysis relies then on a 
Cox proportional hazards model that is valid independently of the distribution form. 
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2.2 Determinants of export failure: A multivariate analysis 


The analysis assesses the contribution of individual factors in conditioning hazard rates after 
controlling for other factors. The prime factors that condition an exporter’s failure are 
establishment and industry characteristics. The existing empirical literature (e.g. Bernard and 
Jensen (1997, 2001), Roberts and Tybout (1997)) has shown that successful exporters are 
substantially larger, pay higher wages, have higher productivity and are more likely to belong to 
a multi-plant enterprise or be affiliated with a multinational. Size may be a proxy for several 
effects. Larger enterprises by definition have been successful in the past (experience), but size 
may be associated with lower average costs (economies of scale). Size can also be taken as a 
proxy for market experimentation. It is natural to characterize costs associated with foreign 
market gambles as sunk costs. These might include the cost of gathering and processing 
information about demand conditions abroad or costs of establishing a distribution system. Size 
is proxied by the relative size (SIZEREL) of establishment defined as the ratio of the 
establishment’s monthly value of exports and the average monthly value of exports. 


A dummy variable for multi-establishment enterprises (MULTIPLANT) is included to capture 
ownership effects. As success or failure on foreign markets may vary depending upon the 
establishment’s host industry or province residence, dummies for province (PROVINCE) and 
industry (INDUSTRY) are included in the model. Location in a Census Metropolitan Area 
(CMA) may have an influence on how establishments fare in export markets. A dummy for 
CMA captures this influence. 


The export market characteristics are also important in determining the hazard rate of Canadian 
exporters. To account for this influence, dummies for different destinations are created. The 
destinations included are the U.S. Eastern Seaboard, U.S. Heartland, U.S. Midwest, U.S. South 
East, U.S. West, European Union, Japan, Mexico, South America and Other Countries. The 
dummy variables could pick up many influences including the effects of distance, trade policy, 
market size, exchange rate variations. 


The number of destinations (COFDEST) and the number of products exported in accordance 
with Canadian Export Classification or HS-8 (COUNTOFHS8) are used to capture 
diversification on the export markets.' The more exports are diversified, the less likely exporters 
are affected by adverse demand shifts on the export markets. 


The survival rate for establishments may depend on the number of establishments entering and 
exiting export markets. To account for this dynamic process of entry and exit, a variable 
PROPOFNEW—the proportion of new entrants at the beginning of each export episode—is 


created. 


' HS-8 is the eight-digit harmonized system commodity classification. It classifies goods on the basis of what they 
are, not according to their stage of production. 
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Finally, whether the establishment exited the export markets in the past can exert an effect on the 
survival time. To account for this factor, dummy variables for the number of previous 
experiences on foreign markets are added as explanatory variables (UNREPEAT, REPEAT] ... 


REPEAT4).’ 


3. The data 


The Exporter Registry consists of domestic export data assigned to the exporting establishments 
and enterprises, from 1993 to 2000. This assignment is done at the transaction level, which is 
coming from U.S. imports documents (Canadian exports to U.S.) and Canadian export 
documents (Canadian exports to non-U.S. destinations). Basic information about exporting 
establishments and enterprises is also stored in the database. In its detailed version, each 
domestic export transaction is assigned to its exporter. This means that all variables available at 
the transaction level (value, commodity classification, province of origin, country of destination, 
etc.) are available along with information about the exporting establishment and enterprise 
(name, SIC-E and province of residence). The quality of data varies with the exporter size as the 
probability of linking documents increases with size (see International Trade Division (2001) for 
more information). 


Published aggregates based on the Exporter Registry 1993-2000 include all establishments 
exporting $30,000 or more in value in at least one year from 1993 to 2000. The present study 
includes all establishments regardless of size. This broader population has a significant impact on 
the descriptive analysis such as the survival distribution function, as the establishments exporting 
less than $30,000 tend to experience shorter export episodes. The inclusion of these small 
exporters should not affect the multivariate analysis. 


As for the structure of data, for each episode in the sample, the dependent variable called 
DURATION, is defined as the number of months the establishment stayed on export markets or, 
for censored cases, the number of exporting months up to and including the last month in which 
that establishment's survival time was observed. A status variable called CENSORVAR is 
created to distinguish censored establishments (CENSORVAR = 0) from uncensored cases 
(CENSORVAR = 1). To define DURATION and CENSORVAR, the following convention is 
adopted: if an establishment stays out of export markets for 12 consecutive months, it is 
considered exited. The rationale behind this convention is to account for seasonality in export 
behaviour and thus not to mistakenly consider exited establishments which export once or twice 
a year. To comply with convention, observations for which the end of exportation sequence is 
less or equal to 12 or greater or equal to 85 are censored. The rest of the variables are made of 
covariates or explanatory variables created from the Exporter Registry. In all, there are 107,992 
observations, of which 47,015 are censored (43.5%). 


* Additional variables on wages and employment might be relevant for the analysis of Canadian exporters’ survival 
time but are absent from the Exporter Registry. 
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3.1 Descriptive statistics 


Table 1 presents the list of variables used in the descriptive analysis as well as the multivariate 
analysis. The variable to be explained is the duration of export measured in months. The average 
stay on foreign markets is 22.8 months while the median duration is 7 months.* The one-way 
frequency tabulation reveals that 37.3% of establishments exported for only one month while 
5.6% of establishments exported continuously each month from 1993 to 2000. 


According to the status variable, CENSORVAR, 56.46% of observations are uncensored while 
43.54% of observations are censored. 


Table 1. Variable names, definitions and means 


Month the establishment started exporting 
Month the establishment stopped exporting 
Total value of exports for the whole duration 


Definition 
Duration of episode in months 


Variable 
DURATION 
STARTSEQ 
ENDSEQ 
TOTALVALUE 
NUMBEROFPR 
CENSORVAR 


Number of previous episodes 
Status variable (CENSORVAR =1 for uncensored cases 
Monthly value of exports 
Relative size of establishment 
Number of exported products 
Number of destinations 
Proportion of new exporting establishments at the start of episode (%) 
=1 if European Union is the destination of exports 


=1 if Japan is the destination of exports 0.044 


Z 
: 
< 


eicie 
nlnln 
ccc 
BAA 
<q isles 


SIZEREL 
COUNTOFHS8 
COFDEST 
PROPOFNEW 
EUROPEAN UNION 
JAPAN 

MEXICO 

SOUTH AMERICA 
OTHER COUNTRIES 


=1 if Mexico is the destination of exports 
=1 if South-America is the destination of exports 
=1 if Other countries are the destination of exports 
=1 if U.S. Eastern Seaboard is the destination of exports 
=1 if U.S. Heartland is the destination of exports 
=1 if U.S. Midwest is the destination of exports 
=1 if U.S. South East is the destination of exports 
=1 if U.S. West is the destination of exports 
=1 if establishment entered the foreign markets once 
=1 if establishment entered the foreign markets twice or failed once 


=] if establishment failed twice 0.057 


U.S.USS 
U.S.USW 
UNREPEAT 
REPEAT 1 
REPEAT2 


=1 if establishment failed three times 
=1 establishment failed four times 
=] if the establishment is from a multi-establishment enterprise 
=1 if the establishment is located ina CMA 
=] if the exporting establishment is located in that province 


=1 if the exporting establishment belongs to that industr RMT ee 


REPEAT4 
MULTIPLANT 


2/S|6\6 
Fe 
> 
os 


vu 
wn 
O 
S 
Z 
QD 
es 


INDUSTRY 


> These statistics are calculated using weights to account for unlinked establishments, but without accounting for the 
censoring factor. Estimation procedures that do not account for the censored nature of the data produce biased 


estimates. 
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The average monthly value of exports (SIZEM) is $212,542, which undoubtedly reflects the 
influence of large establishments. 


As shown in Table 1, the average number of previous episodes is less than one, as the majority of 
establishments experimented with foreign markets only once. More specifically, indicators for 
number of previous experiences (UNREPEAT and REPEATIi, i=1...4) reveal that 72.4% of 
establishments entered the foreign markets once, 20.9% entered the foreign markets twice or 
failed once, 5.7% failed twice while 1% failed three times and 0.08% failed four times. 


It is no surprise that U.S. regions are by far the preferred destination, with 48.7% of exporters 
selling to the U.S. Eastern Seaboard, 36.2% of exporters selling to the U.S. Heartland, 35.6% of 
exporters selling to the U.S. West, 34.7% of exporters selling to the U.S. Midwest and 27.4% of 
exporters selling to the U.S. South East, respectively. Each U.S. region outperforms any other 
economic bloc as a destination for Canadian exporters, except for the Other Countries bloc that 
comprises 203 countries. 


It can be inferred from the smaller mean number of destinations (2.2) and the mean number of 
the products exported (6.06) that Canadian exporting establishments are not very diversified in 
terms of destinations and products. 


Inspection of the province of residence variables reveals that four provinces—Ontario, Quebec, 
British Columbia, Alberta—account for 88.18% of exporting establishments with respective 
shares of 43.74%, 20.41%, 14.77% and 9.26%. The rest is distributed as follows: 0.6% in 
Newfoundland, 0.33% in Prince Edward Island, 2.14% in Nova Scotia, 1.89% in New 
Brunswick, 4.01% in Manitoba, 2.64% in Saskatchewan, 0.11% in Yukon, 0.06% in Northern 
Territories and 0.02% in Nunavut. Of these exporting establishments, 73.9% are located in 


metropolitan areas. 


As for the type of organization to which the exporting establishments belong, 16.1% belong to a 
multi-establishment and multi-location enterprise, 12.6% to a multi-establishment, multi-location 
and multi-provincial enterprise and 8% to a multi-establishment, multi-location, multi-provincial 


and multi-activity enterprise. 


Finally, the distribution of exporting establishments between industries is uneven. Manufacturing 
(34%) and Wholesale trade (27.1%) are the front runners. In descending order, we then find 
Retail trade (8%), Business service (7.3%), Construction, transportation and storage (6.3%), 
Other (5.8%), Agriculture and related services (5.5%), Finance and insurance (2.6%), Mining, 
quarrying and oil well (1%), Fishing and trapping, logging and forestry (1%), and finally 
Communication and other utility (0.7%). 
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4. The results 


4.1 Non-parametric analysis of survival and hazard functions: The Kaplan- 
Meier estimator and the life table method 


The Kaplan-Meier estimator (KME) is a non-parametric method used for estimating survival 
functions. This estimator incorporates information from all of the observations available both, 
uncensored and censored, by considering survival at any point in time as a series of steps defined 
by the observed survival and censored times. At any specified time point (t;), the number of 
establishments still exporting is called the number at risk. Let n; and d; be the number of 
establishments at risk and the number of exporters, which exited the export markets, the survival 
rate can be expressed as: 


ates 


n 


t,St nN; t:St 


so=Hi{ }-f[-4]-to-a) (6) 


d. 
where h, = — is the hazard rate or the ratio of the number of exits and the number of exporters at 
nN; 
risk at t;. Survival and exit probabilities are computed for establishments that exported to foreign 
markets over the January 1993-December 2000 period. 


Table 2 shows the Kaplan-Meier (KM) estimates for selected months of export duration. The 
two-right hand columns give the lower and upper limits for a 95% confidence interval around 
each survival probability. The first column is the duration of export in months. The second 
column contains the KM estimates. At 1 month, for example, the estimate is 0.748. This means 
that the probability that an establishment will survive for 1 month or more is 74.8%. By the same 
token, the probability that an exporter will survive for 12 months or more is 57.8%. The third 
column labelled exit probability is just one minus the KM estimate, which is the probability of 
exiting the foreign markets during the specified number of months. Thus, the probabilities of 
stopping during the first month and the first 12 months are 25.2% and 42.2%, respectively. The 
median survival time is a better measure of central tendency than the mean survival time for 
censored survival data. For the KM estimates, the median survival time for Canadian 
establishments is 20 months, which is well below the mean survival of 36.7 months. The survival 
distribution function for the Exporter Registry data is displayed in Figure 1. 


A popular alternative to the KME is the life table method in which event times are grouped into 
intervals of arbitrary widths. The treatment of cases censored within an interval as if they were 
‘censored at the midpoint of the interval is particularly problematic when the intervals are wide. 
The life table for the Exporter Registry data is shown in Table 3, using an interval of 6 months of 
export. The exporter survival times are strongly skewed toward brief duration, with 50% of all 
episodes ending within the 18-24 months interval. The conditional probability of exit is an 
estimate of the probability that an exporter will exit export markets, given that it made it to the 
start of the interval (i.e., number failed/effective sample size). The effective size of the sample is 
the number of exporters who have not exited at the start of the interval. For example, the 
conditional probability for the interval 30-36 is 5.8%. 
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Table 2. Kaplan-Meier estimates for the Exporter Registry data 


Survival probability Exit probability SDFZLCL SDF_UCL 
Ope gee 1.000 0.000 DOE ud ae 
0.748 01252 0.746 O75 


CSTR 7 RE (TE I | aT a 
Sie 2 oh ae P20 693 Be Oh [ak ORG ie cee G30 Taner 8 ee Coseme eh. 
oR RIP 2 50 C2 ail err OSU Fer OS OG ee Re O62 


OU aiere wn 
CO Cel eT a ee a ae ee 


Figure 1. Survival function for the Exporter Registry data 
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Figure 2. Survival curves by re-entry into export markets 
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Figure 3. Survival curves by size of the establishment 
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Table 3. Life table for the Exporter Registry data 


of exit 


ee SS ee aE 0.335 1.000 0.000 0.067 
58,654.5 0.123 0.665 0.335 0.022 


42-48 


The survival column is the life table estimate of the survival function, i.e., the probability that the 
event occurs at a time greater or equal to the starting time of each interval. For example, the 
estimated probability that an exporter will not exit until month 12 is of 58.3%, which is close to 
the probability found with the KME (57.5%). Exit is just one minus the survival column. In this 
example, the corresponding exit rate is 41.7%, which is again close to the KME (42.2%). The 
hazard column gives an estimate of the hazard function at the mid-point of each interval. So, the 
hazard rate for the 12-18 interval is 2.22%. It can be concluded that the KME and the life table 
with 6-month intervals lead to similar conclusions. 


To check for the impact of previous exits on survival time, the number of previous episodes 
(NUMBEROFPR) is used as a stratification variable in generating the survival curves. These are 
presented in Figure 2. They suggest that exits exert a negative effect on survival time only for 
establishments that exited the foreign markets once or twice. One can conjecture that there is 
learning by exiting since the establishments that exited the export markets more than twice fare 
better than the ones that entered export markets once. 


The annualized average export value is used to create SIZE CLASSES. The classes are: 


10= < $10,000 

30 = $10,000 to $30,000 

100= $30,000 to $100,000 
1,000 = $100,000 to $1,000,000 
5,000 = $1,000,000 to $5,000,000 
5,001 = >$5,000,000 


Survival curves by size classes are displayed in Figure 3. There is evidence of a positive 
relationship between size and survival times. However, the survival curves for establishments 
whose export values are less than $100,000 are superimposed at earlier times, meaning that they 
may have the same survival rates or exit rates. 
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Figure 4. Log-survival plot for the Exporter Registry data 
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4.2 Plots and specification of the survival function 


Graphs can be used to display data on duration and to guide the selection of a functional form 
describing the data. The Log-survival (LS) plot is a plot of —log S(t) versus t. Recall that 


—log S(t) = [ A@dx is the cumulative hazard function or integrated hazard function. 


Examination of the LS plot can tell whether the hazard rate is constant, increasing or decreasing 
with time. A convex integrated hazard implies that the hazard itself is increasing, which is 
typically referred to as positive dependence. A concave integrated hazard implies a decreasing 
hazard or negative dependence. The LS plot for the Exporter Registry data is shown in Figure 4. 
The concave function implies that the hazard rate declines with time. This rules out the 
possibility that the data be described by an exponential function which would be consistent with 
a linear relationship through the origin. 


The log-log-survival (LLS) plot is a plot of log|—log S(t)] versus log(t). If the survival times 
followed a Weibull distribution with a hazard given by log h(t) = 4, + &, logt, then the LLS plot 
would be a straight line with a slope of 6. The LLS plot in Figure 5 is convex early on and 


concave later. Therefore, the Weibull distribution cannot adequately describe the survival times 
of exporting establishments. 


4.3 Semi-parametric multivariate analysis 


As mentioned in Section 2, the multivariate analysis assesses the contribution of individual 
factors in conditioning the hazard rates after controlling for other factors. The proportional 
hazards model developed by Cox is applied to the Exporter Registry data. Equation (4) is 
estimated with the partial likelihood method and the Efron’s method is used to handle ties. When 
computing the proportional hazards regression, the U.S. Eastern Seaboard is the omitted category 
for export destinations; Ontario is the reference for province of residence; manufacturing is the 
reference for industry indicators while "entered foreign markets once" is the omitted category for 
number of previous experiences indicators. 


The estimation results and summary statistics are shown in Tables 4 and 5, respectively. Note 
that Table 4 contains no intercept—a characteristic of the partial likelihood estimation. The 
intercept is part of h,(t) which appears in both the numerator and denominator in equation (4). 


This implies that group-specific hazard rates cannot be recovered from the regression output of 
the proportional hazards model. The second and third columns in Table 4 are the parameter 
estimates (Betas in equation (4)) and their associated standard errors. The p-values reported in 
column 4 indicate the probability of obtaining a test statistic whose absolute value is greater than 
or equal to that of the sample statistic if the null hypothesis of a zero coefficient is true. Thus a p- 
value lower than the reference significance level is taken as evidence to reject the null of a zero 


coefficient. 
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Table 4. Influence of selected determinants on hazard: A Cox proportional hazards regression 
Parameter 


Standard Pr> Hazard 
estimate Chi-square 
-0.0078 <.0001 
-0.1286 <.0001 
-0.6311 <.0001 
-0.0069 <.0001 
0.2394 <.0001 
0.0654 0.0195 
0.5247 <.0001 


Variable 


SIZEREL 
COUNTOFHS8 
COFDEST 
PROPOFNEW 
European Union 
Japan 
Mexico 
South America 
Other countries 
U.S. Heartland 
U.S. Midwest 
U.S. South East 
U.S. West 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Manitoba 
Saskatchewan 
Alberta 
British Columbia, Yukon, Northern Territories and 
Nunavut 
Multiplant 
M 
Agriculture and related services 
Fishing and trapping, logging and forestry 
Mining, quarrying and oil well 
Construction, transportation and storage 
Communication and other utility 
Wholesale trade 


0.3429 <.0001 
0.1756 <.0001 
0.0644 <.0001 
0.1341 <.0001 
0.2734 <.0001 
0.1501 <.0001 
0.0854 0.0814 
-0.2213 0.0033 
0.1621 <.0001 
-0.2424 <.0001 


-0.0398 0.0004 
-0.1309 <.0001 
-0.0200 0.4518 
-0.0058 0.7102 


-0.1849 0.0141 <.0001 0.831 


0.1670 0.0117 <.0001 1.182 
0.1153 0.0103 <.0001 Lad 22 


> 


-0.2220 <.0001 
-0.1262 0.0021 
0.1756 <.0001 
0.2965 <.0001 
0.3170 <.0001 
0.2087 <.0001 
0.3359 <.0001 
0.3048 <.0001 


Finance and insurance 
Business service 
Other 


0.4701 <.0001 
0.4010 <.0001 
0.0772 <.0001 
-0.1590 <.0001 
0.551 <.0001 
-1.6029 <.0001 


v2) v2) 
iq’) oO 
ao! 
ro SS. 
at ——s 
aie c 
bale) 
o. 
iq’) 


Repeat2 
Repeat3 
Repeat4 


All coefficients are significant at the 1% significance level except for the coefficients on Japan 
and Newfoundland which are significant at the 1.95% and 8.14% levels respectively and for the 
coefficients on Saskatchewan and Alberta which are insignificant at conventional levels. The 
parameter estimates suggest that an increase in the relative size of the establishment, the number 
of exported products and destinations, and the proportion of new establishments entering an 
export episode, decrease the hazard of exit and, thus, increase the likelihood of survival on 


foreign markets. 
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Compared to exporting to the U.S. Eastern Seaboard, exporting to other U.S. regions and other 
economic blocs or countries increases the hazard of failing on foreign markets. 


Having a province of residence other than Ontario lowers the hazard of exit, except for 
Newfoundland. It is worth emphasizing that the impacts of Saskatchewan and Alberta are not 
statistically significant. Given that previous research on failure rates for new Canadian firms 
(Baldwin et al., 2000) has found that firms located in Ontario are more likely to survive than 
firms located in other provinces, this result must be taken with caution. 


Belonging to a multi-plant enterprise increases the hazard of failure on export markets. This runs 
against the existing empirical literature (Bernard and Jensen (1997, 2001), Roberts and Tybout 
(1997)). Export standards might require large sunk costs that would encourage firms not to 
export from all their plants. This is especially true for food exports. Location in a CMA appears 
to increase the hazard of exit and thus decrease the survival time.* 


Relative to manufacturing, establishments belonging to other industries face a higher risk of 
exiting the export markets, except for "Agriculture and related services" as well as for "Fishing 
and trapping, logging and forestry". 


Finally, in accordance with the analysis based on survival curves by re-entry into export markets, 
exiting more than twice appears to decrease the hazard of exit. So, establishments learn from past 
failures. The hazard ratio will help out with quantifying these qualitative results. 


The last column in Table 4 is the hazard ratio (e*), For example, the hazard ratio for 
COUNTOFHSS is e°'!*8 = 0.879. For quantitative covariates like COUNTOFHSS8 (number of 
exported products according to HS8), a more helpful statistic is obtained by subtracting 1 from 
the hazard ratio and multiplying by 100. This gives the estimated percentage change in the 
hazard for each one-unit increase in the covariate. This means that a one-unit increase in the 
number of exported products (COUNTOFHSS8) decreases the hazard of exiting by 12.1%. The 
interpretation for the other quantitative variables is similar. Therefore, a percentage point 
increase in the relative size of the establishment (SIZEREL) induces a decrease of 0.8% in the 
hazard of failure on foreign markets. The impact is even stronger for the number of destinations. 
A one-unit increase in the number of destinations lowers the hazard of exit by 46.8%. The firmer 
influence of the number of destinations and products exported favour the market diversification 
hypothesis as a way to meet the challenge of foreign market gambles. A percentage point rise in 
the proportion of new entrants at the beginning of an export episode reduces the hazard of exit by 


0.7%. 


For indicator or dummy variables with values of 1 and 0, the hazard ratio is interpreted as the 
ratio of the estimated hazard for those with a value of | to the estimated hazard for those with a 
value of 0, controlling for other covariates. For example, the hazard for the variable European 
Union is 1.27. This suggests that the hazard of exit for establishments that exported to the 
European Union is 27% higher than the hazard of exit for establishments that exported to the 


* Further research is needed to identify differences between establishments located in CMAs and non-CMAs. 
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U.S. Eastern Seaboard. Similarly, the hazards of exit for establishments that exported to Japan, 
Mexico, South America and other countries are respectively 6.8%, 69.0%, 40.9% and 19.2% 
higher relative to establishments concentrating on the U.S. Eastern Seaboard. The hazards of exit 
for establishments which exported to the U.S. Heartland, Midwest, South East and West are 
respectively 6.7%, 14.4%, 31.4% and 16.2% higher than that for establishments which exported 
to U.S. Eastern Seaboard. 


As mentioned before, Ontario is the reference province in the proportional hazards regression. In 
general, establishments located in other provinces are less likely to fail on foreign markets than 
establishments residing in Ontario, except for Newfoundland, where the hazard of exit is 8.9% 
higher relative to Ontario. Establishments residing in three Maritime Provinces (New Brunswick, 
Prince Edward Island and Nova Scotia) have the lowest hazard ratios compared to 
establishments located in Ontario (i.e. 78.5%, 80.2% and 85.0% respectively). Establishments 
located in CMAs experience a hazard of exit that is 12.2% higher than that of non-CMA 
establishments while establishments belonging to a multi-establishment and multi-location 
enterprise experience a hazard ratio that is 18.2% higher than that of the establishments that do 
not have this complexity. 


After controlling for other factors, the hazard of exit varies across industry groupings. For 
example, the hazard ratio in business service, retail trade, communication and other utility, 
finance and insurance, construction, transportation and storage, and wholesale trade is 60.0%, 
39.9%, 37.3%, 35.6%, 34.5% and 23.2% higher than that of manufacturing. On the other hand, 
the hazards of exiting the export markets in "Agriculture and related services" as well as in 
"Fishing and trapping, logging and forestry" are 80.1% and 88.1% lower than that of 
manufacturing. It can be concluded that, relative to manufacturing, the hazard of exit is higher in 
service-providing industries than in goods-producing industries. 


As the export activity may be questionable for services industries, the econometric analysis is 
also implemented to a sample of goods producing industries. There is no sign reversal in the 
coefficients. Generally speaking, the results are qualitatively the same. It can be concluded that 
including or excluding services industries does not make a significant difference. 


The summary statistics reported in Table 5 include, among others, three tests—a likelihood ratio, 
a score and a Wald test—designed to assess the overall significance of the coefficients. The null 
hypothesis is that all coefficients are zero. All three statistics are over a vy? 38,0.01=00.35, which 
means that at least one coefficient is different from zero. The pseudo-R’ is an R*-type measure of 
goodness of fit for the model. Although it is well known that there is no consensus among 
statisticians or econometricians on the best way to calculate an R* for non-linear mOdeTS 
including the proportional hazards model, Cox and Snell (1989) proposed a generalized R’ that 
was later endorsed by Maggee (1990). The likelihood ratio chi- ssqilate Statistic that tests the null 
hypothesis that all covariates have zero coefficients proxies the G* in Maggee's formula. The R’ 


G 70607.94 
das R? =1- Seed exp. ee = 0.5200, = 4 8: 
1s COMputed as exp 3 P| 107992 | 0 
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Table 5. Summary statistics 
Model fit statistics Testing global hypothesis: Beta=0 


Without With covariates Test Chi-square 
covariates 


eee ee sad Co 
LOGI 1,342,338.7 1,271,730.8 | Likelihood ratio 70,607.94 
1,342,338.7 1,271,806.8 45,334.69 
VSBGY 1s swale) 342;238.7 | MEIGS se arta sietn|| : 


1,342,338.7 1,272,149.5 | Wald pad Ra Lan i 


Pseudo-R’ = 0.48 eee owt 


Unlike for the linear model, this R* cannot be interpreted as the proportion of variation in.the 
dependent variable (duration) explained by the covariates. It is just a number between 0 and 1 
that is larger when covariates are strongly associated with the dependent variable. 


5. Conclusions and implications 


This paper identifies and quantifies the impact of factors conditioning the survival time of 
Canadian establishments on foreign markets. Establishment and industry characteristics, export 
market destinations, market structure, province and CMA locations, and enterprise structure are 
investigated. 


Toward that end, survival analysis techniques are implemented on the 1993-2000 Exporter 
Registry data set of Statistics Canada. Censoring is an important issue given that many 
establishments were exporting at the beginning and/or at the end of the sample. 


It was found that one third of establishments export for one month only. It is conjectured that 
they may export to meet an unsolicited request. Based on the Kaplan-Meier Estimator, the 
probability of exit before 12 months is 42.2% and the median survival time is 20 months. Of all 
the establishments, 72.4% experimented with foreign markets only once. The main export 
destinations for Canadian exporters are still U.S. regions. The distribution of exporting 
establishments is uneven between provinces, with four provinces (Ontario, Quebec, British 
Columbia and Alberta) picking up 88.2% of establishments. The same can be said for the 
distribution between industries, with manufacturing (34%) and wholesale trade (27.1%) way 
ahead of the rest. Beside destinations, the exporting establishments are also concentrated in terms 
of number of exported products. 


A set of conclusions can be drawn from the multivariate analysis. First, the hazard of exiting the 
foreign markets is found to vary negatively and significantly with the relative size of the 
exporting establishment, the number of exported products and destinations, and the proportion of 
new establishments entering export episodes. Second, establishments exporting to the U.S. 
Eastern Seaboard face a lower risk of exit than establishments exporting to other U.S. regions 
and to any economic bloc or country. Third, hazard rates vary across provinces of residence and 
host industry. For example, belonging to an industry other than manufacturing increases the risk 
of failure on foreign markets, except for "Agriculture and related services" as well as for 
"Fishing and trapping, logging and forestry". Fourth, there is some evidence that the number of 
previous exits on foreign markets affects the survival time. Hence, establishments learn from 
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past failures. Finally, belonging to a multi-establishment enterprise and being located in a CMA 
does not seem to improve the probability of survival. It remains to be tested whether plants 
located closer to the border are designated to export. 


Understanding the determinants of failure or success of exporting establishments on foreign 
markets is of paramount importance to a small open economy like Canada that relies on 
international trade and investment to enhance its economic growth. This paper contributes to this 
understanding by providing empirical support for the diversification paradigm. At the same time, 
it highlights the influence of industry, location and destination characteristics on the performance 
of Canadian exporting establishments. These results could be useful to policymakers and export 
promotion managers. 


Analytical Studies Research Paper Series - 18 - Statistics Canada 11F0019 No. 220 


References 
Abderrezak, Ali. 1997. Consumer Expectations and Cyclical Durations. Quarterly Review of 
Economics and Finance, vol. 37, pp. 843-857. 


Allison, P. 1997. Survival Analysis Using the SAS System: A Practical Guide. Cary: SAS 
Institute Inc. 


Audretsch, D. and T. Mahmood. 1995. New Firm Survival: New Results Using a Hazard 
Function. Review of Economics and Statistics, vol. 77, pp. 97-103. 


Baldwin, J.R., L. Bian, R. Dupuy and G. Gellatly. 2000. Failure Rates for New Canadian Firms: 
New Perspectives on Entry and Exit. Catalogue no. 61-526-XPE. Analytical Studies Branch. 
Ottawa: Statistics Canada. 


Bernard, A.B. and J.B. Jensen. 1997. Exporters, Skill-upgrading and the Wage Gap. Journal of 
International Economics, vol. 47, pp. 1-25. 


Bernard, A.B. and J.B. Jensen. 2001. Why Some Firms Export. NBER Working Paper n° 8349. 


Caves, R.E. 1998. Industrial Organization and New Findings on the Turnover and Mobility of 
Firms. Journal of Economic Literature, vol. 34, pp. 1947-1982. 


Chen, M.-Y. 2002. Survival Duration of Plants: Evidence from the U.S. Petroleum Refining 
Industry. International Journal of Industrial Organization, vol.20, pp. 517-555. 


Cox, D.R. and E.J. Snell. 1989. The Analysis of Binary Data, Second Edition, London: Chapman 
and Hall. 


Dick, Andrew R. 1993. Information, Enforcement Costs and Cartel Stability: An Empirical 
Investigation. UCLA Department of Economics Working Paper: 698. 


Greene, William H. 1993. Econometric Analysis, Second Edition. New York: McMillan. 


Hoffman, Emily. 1992. Estimation of Length of Job Search by Survival Analysis. Eastern 
Economic Journal, Oct.-Dec. 1991, vol. 17, pp. 393-401. 


Hosmer, D.W. and S. Lemeshow. 1999. Applied Survival Analysis. New York: John Wiley & 
Sons. 


International Trade Division. 2001. A profile of Canadian exporters. Catalogue no. 65-506-XIE. 
Ottawa: Statistics Canada. 


Kiefer, Nicholas M. 1988. Economic Duration Data and Hazard Functions. Journal of Economic 
Literature, vol. 26, pp. 646-679. 


Analytical Studies Research Paper Series -19- Statistics Canada 11F0019 No. 220 


Maggee, L. 1990. R* Measures Based on Wald and Likelihood Ratio Joint Significance Tests. 
The American Statistician, vol. 44, pp. 250-253. 


Roberts, M. and J. Tybout. 1997. An Empirical Model of Sunk Costs and the Decision to Export. 
American Economic Review, vol. 87, pp. 545-564. 


Scully, Gerald W. 1994. Managerial Efficiency and Survivability in Professional Team Sports. 
Managerial and Decision Economics, vol. 15, pp. 403-411. 


Team Canada Inc. Business Plan 1999-2002. http://exportsource.gc.ca. 


Analytical Studies Research Paper Series - 20 - Statistics Canada 11F0019 No. 220 


No. 


No. 


_ 14 


Bs ee) 


. 16 


ea 


lS 


ae 


20 


ANALYTICAL STUDIES 
RESEARCH PAPER SERIES 


Behavioural Response in the Context of Socio-Economic Microanalytic Simulation, Lars Osberg (April 1986) 
Unemployment and Training, Garnett Picot (1987) 

Homemaker Pensions and Lifetime Redistribution, Michael Wolfson (August 1987) 

Modeling the Lifetime Employment Patterns of Canadians, Garnett Picot (Winter 1986) 

Job Loss and Labour Market Adjustment in the Canadian Economy, Garnett Picot and Ted Wannell (1987) | 


A System of Health Statistics: Toward a New Conceptual Framework for Integrating Health Data, 
Michael C. Wolfson (March 1990) 


A Prototype Micro-Macro Link for the Canadian Household Sector, Hans J. Adler and Michael C. Wolfson 
(August 1987) 


Notes on Corporate Concentration and Canada's Income Tax, Michael C. Wolfson (October 1987) 
The Expanding Middle: Some Canadian Evidence on the Deskilling Debate, John Myles (Fall 1987) 
The Rise of the Conglomerate Economy, Jorge Niosi (1987) 

Energy Analysis of Canadian External Trade: 1971 and 1976, K.E. Hamilton (1988) 

Net and Gross Rates of Land Concentration, Ray D. Bollman and Philip Ehrensaft (1988) 


Cause-Deleted Life Tables for Canada (1972 to 1981): An Approach Towards Analyzing Epidemiological 
Transition, Dhruva Nagnur and Michael Nagrodski (November 1987) 


The Distribution of the Frequency of Occurrence of Nucleotide Subsequences, Based on Their Overlap 
Capability, Jane F. Gentleman and Ronald C. Mullin (1988) 


Immigration and the Ethnolinguistic Character of Canada and Quebec, Réjean Lachapelle (1988) 


Integration of Canadian Farm and Off-Farm Markets and the Off-Farm Work of Women, Men and Children, 
Ray D. Bollman and Pamela Smith (1988) 


Wages and Jobs in the 1980s: Changing Youth Wages and the Declining Middle, J. Myles, G. Picot and 
T. Wannell (July 1988) 


A Profile of Farmers with Computers, Ray D. Bollman (September 1988) 
Mortality Risk Distributions: A Life Table Analysis, Geoff Rowe (July 1988) 


Industrial Classification in the Canadian Census of Manufactures: Automated Verification Using Product Data, 
John S. Crysdale (January 1989) 


No. 21 Consumption, Income and Retirement, A.L. Robb and J.B. Burbridge (1989) 


No. 22 Job Turnover in Canada's Manufacturing Sector, John R. Baldwin and Paul K. Gorecki (Summer 1989) 


No. 23 Series on The Dynamics of the Competitive Process, John R. Baldwin and Paul K. Gorecki (1990) 


No. 


No. 


No. 


No. 


No. 


No. 


No. 


No. 


24 


2) 


120 


VAS 


28 


Wy 


30 


Byayll 


ee 


tes 


34 


se 


36 


i, 


Firm Entry and Exit Within the Canadian Manufacturing Sector. 
Intra-Industry Mobility in the Canadian Manufacturing Sector. 
Measuring Entry and Exit in Canadian Manufacturing: Methodology. 
The Contribution of the Competitive Process to Productivity Growth: 
The Role of Firm and Plant Turnover. 

Mergers and the Competitive Process. 

nla 

Concentration Statistics as Predictors of the Intensity of Competition. 
The Relationship Between Mobility and Concentration for the Canadian 
Manufacturing Sector. 


CO 


pa) ct tt 


Mainframe SAS Enhancements in Support of Exploratory Data Analysis, Richard Johnson, Jane F. Gentleman 
and Monica Tomiak (1989) 


Dimensions of Labour Market Change in Canada: Intersectoral Shifts, Job and Worker Turnover, 
John R. Baldwin and Paul K. Gorecki (1989) 


The Persistent Gap: Exploring the Earnings Differential Between Recent Male and Female Postsecondary 
Graduates, Ted Wannell (1989) 


Estimating Agricultural Soil Erosion Losses From Census of Agriculture Crop Coverage Data, 
Douglas F. Trant (1989) 


Good Jobs/Bad Jobs and the Declining Middle: 1967-1986, Garnett Picot, John Myles, Ted Wannel (1990) 


Longitudinal Career Data for Selected Cohorts of Men and Women in the Public Service, 1978-1987, Garnett 
Picot and Ted Wannell (1990) 


Earnings and Death-Effects Over a Quarter Century, Michael Wolfson, Geoff Rowe, Jane F. Gentleman and 
Monica Tomiak (1990) 


Firm Response to Price Uncertainty: Tripartite Stabilization and the Western Canadian Cattle Industry, 
Theodore M. Horbulyk (1990) 


Smoothing Procedures for Simulated Longitudinal Microdata, Jane F. Gentleman,Dale Robertson and 
Monica Tomiak (1990) 


Patterns of Canadian Foreign Direct Investment Abroad, Paul K. Gorecki (1990) 


POHEM - A New Approach to the Estimation of Health Status Adjusted Life Expectancy, Michael C. Wolfson 
(1991) 


Canadian Jobs and Firm Size: Do Smaller Firms Pay Less?, René Morissette (1991) 


Distinguishing Characteristics of Foreign High Technology Acquisitions in Canada's Manufacturing Sector, 
John R. Baldwin and Paul K. Gorecki (1991) 


Industry Efficiency and Plant Turnover in the Canadian Manufacturing Sector, John R. Baldwin (1991) 


No. 


No. 


No. 


No. 


No. 


No. 


No. 


38 


aoe 


. 40 


.41 


. 42 


43 


44 


~45 


. 46 


47 


48 


. 49 


ele. 


od 


h 


BA, 


. 54 


a) 


56 


Sy 


. 58 


When the Baby Boom Grows Old: Impacts on Canada's Public Sector, Brian B. Murphy and 
Michael C. Wolfson (1991) 


Trends in the Distribution of Employment by Employer Size: Recent Canadian Evidence, Ted Wannell (1991) 


Small Communities in Atlantic Canada: Their Industrial Structure and Labour Market Conditions in the Early 
1980s, Garnett Picot and John Heath (1991) 


The Distribution of Federal/Provincial Taxes and Transfers in Rural Canada, Brian B. Murphy (1991) 
Foreign Multinational Enterprises and Merger Activity in Canada, John Baldwin and Richard Caves (1992) 
Repeat Users of the Unemployment Insurance Program, Miles Corak (1992) 


POHEM -- A Framework for Understanding and Modeling the Health of Human Populations, 
Michael C. Wolfson (1992) 


A Review of Models of Population Health Expectancy: A Micro-Simulation Perspective, 
Michael C. Wolfson and Kenneth G. Manton (1992) 


Career Earnings and Death: A Longitudinal Analysis of Older Canadian Men, 
Michael C. Wolfson, Geoff Rowe, Jane Gentleman and Monica Tomiak (1992) 


Longitudinal Patterns in the Duration of Unemployment Insurance Claims in Canada, Miles Corak (1992) 
The Dynamics of Firm Turnover and the Competitive Process, John Baldwin (1992) 


Development of Longitudinal Panel Data from Business Registers: Canadian Experience, 
John Baldwin, Richard Dupuy and William Penner (1992) 


The Calculation of Health-Adjusted Life Expectancy for a Canadian Province Using a Multi-Attribute Utility 
Function: A First Attempt, J.-M. Berthelot, R. Roberge and M.C. Wolfson (1992) 


Testing the Robustness of Entry Barriers, J.R. Baldwin and M. Rafiquzzaman (1993) 
Canada's Multinationals: Their Characteristics and Determinants, Paul K. Gorecki (1992) 


The Persistence of Unemployment: How Important were Regional Extended Unemployment Insurance Benefits ?, 
Miles Corak, Stephen Jones (1993) 


Cyclical Variation in the Duration of Unemployment Spells, Miles Corak (1992) 


Permanent Layoffs and Displaced Workers: Cyclical Sensitivity, Concentration, and Experience Following the 
Layoff, Garnett Picot and Wendy Pyper (1993) 


The Duration of Unemployment During Boom and Bust, Miles Corak (1993) 
Getting a New Job in 1989-90 in Canada, René Morissette (1993) 


Linking Survey and Administrative Data to Study Determinants of Health, P. David, J.-M. Berthelot and 
C. Mustard (1993) 


No. 


No. 


No. 


No. 


No. 


5 


. 60 


nO! 


BOL 


R5) 


. 64 


Poe 


. 66 


nO/, 


. 68 


noo 


a0) 


71 


ees 


74 


BS) 


76 


Taye 


a7 a 


Me, 


80 


Extending Historical Comparability in Industrial Classification, John S. Crysdale (1993) 
What is Happening to Earnings Inequality in Canada?, R. Morissette, J. Myles and G. Picot (June 1994) 


Structural Change in the Canadian Manufacturing Sector, (1970-1990), J. Baldwin and M. Rafiquzzaman 
(July 1994) 


Unemployment Insurance, Work Disincentives, and the Canadian Labour Market: An Overview, Miles Corak 
(January 1994) 


Recent Youth Labour Market Experiences in Canada, Gordon Betcherman and René Morissette (July 1994) 


A Comparison of Job Creation and Job Destruction in Canada and the United States, John Baldwin, 
Timothy Dunne and John Haltiwanger (July 1994) 


What is Happening to Weekly Hours Worked in Canada?, René Morissette and Deborah Sunter (June 1994) 
Divergent Inequalities -- Theory, Empirical Results and Prescriptions, Michael C. Wolfson (May 1995) 
XEcon: An Experimental / Evolutionary Model of Economic Growth, Michael C. Wolfson (June 1995) 


The Gender Earnings Gap Among Recent Postsecondary Graduates, 1984-92, Ted Wannell and Nathalie 
Caron (November 1994) 


A Look at Employment-Equity Groups Among Recent Postsecondary Graduates: Visible Minorities, Aboriginal 
Peoples and the Activity Limited, Ted Wannell and Nathalie Caron (November 1994) 


Employment Generation by Small Producers in the Canadian Manufacturing Sector, John R. Baldwin and 
Garnett Picot (November 1994) 


Have Small Firms Created a Disproportionate Share of New Jobs in Canada? A Reassessment of the Facts, 
Garnett Picot, John Baldwin and Richard Dupuy (November 1994) 


Selection Versus Evolutionary Adaptation: Learning and Post-Entry Performance, J. Baldwin and 
M. Rafiquzzaman (May 1995) 


Business Strategies in Innovative and Non-Innovative Firms in Canada, J. Baldwin and J. Johnson 
(February 1995) 


Human Capital Development and Innovation: The Case of Training in Small and Medium Sized-Firms, 
J. Baldwin and J. Johnson (March 1995) 


Technology Use and Industrial Transformation: Emprirical Perspectives, John Baldwin, Brent Diverty and 
David Sabourin (August 1995) 


Innovation: The Key to Success in Small Firms, John R. Baldwin (February 1995) 
The Missing Link: Data on the Demand side of Labour Markets, Lars Osberg (April 1995) 


Restructuring in the Canadian Manufacturing Sector from 1970 to 1990: Industry and Regional Dimensions of 
Job Turnover, J. Baldwin and M. Rafiquzzaman (July 1995) 


Human Capital and the Use of Time, Frank Jones (June 1995) 


Why Has Inequality in Weekly Earnings Increased in Canada?, René Morissette (July 1995) 


No. 


No. 


No. 


No. 


No. 


No. 


. 81 


Gon 


83 


. 84 


igo 


86 


87 


88 


89 


mb) 


. 91 


Be 


93 


. 94 


BOS 


. 96 


. 97 


2S. 


99 


Socio-Economic Statistics and Public Policy: A New Role For Microsimulation Modeling, Michael C. Wolfson 
(July 1995) 


Social Transfers, Changing Family Structure, and Low Income Among Children, Garnett Picot and 
John Myles (September 1995) 


Alternative Measures of the Average Duration of Unemployment, Miles Corak and Andrew Heisz 
(October 1995) 


The Duration of Unemployment: A User Guide, Miles Corak and Andrew Heisz (December 1995) 


Advanced Technology Use in Manufacturing Establishments, John R. Baldwin and Brent Diverty 
(November 1995) 


Technology Use, Training and Plant-Specific Knowledge in Manufacturing Establishments, 
John R. Baldwin, Tara Gray and Joanne Johnson (December 1995) 


Productivity Growth, Plant Turnover and Restructuring in the Canadian Manufacturing Sector, John R. 
Baldwin (November 1995) 


Were Small Producers the Engines of Growth in the Canadian Manufacturing Sector in the 1980s ?, 
John R. Baldwin (October 1996) 


The Intergenerational Income Mobility of Canadian Men, Miles Corak and Andrew Heisz (January 1996) 


The Evolution of Payroll Taxes in Canada: 1961 - 1993, Zhengxi Lin, Garnett Picot and Charles Beach 
(February 1996) 


Project on Matching Census 1986 Database and Manitoba Health Care Files: Private Households Component, 
Christian Houle, Jean-Marie Berthelot, Pierre David, Cam Mustard, L. Roos and M.C. Wolfson 
(March 1996) 


Technology-induced Wage Premia in Canadian Manufacturing Plants during the 1980s, John Baldwin, 
Tara Gray and Joanne Johnson (December 1996) 


Job Creation by Company Size Class: Concentration and Persistence of Job Gains and Losses in Canadian 
Companies, Garnett Picot and Richard Dupuy (April 1996) 


Longitudinal Aspects of Earnings Inequality in Canada, René Morissette and Charles Bérubé (July 1996) 
Changes in Job Tenure and Job Stability in Canada, Andrew Heisz_ (November 1996) 

Are Canadians More Likely to Lose Their Jobs in the 1990s?, Garnett Picotand Zhengxi Lin (August 6, 1997) 
Unemployment in the Stock and Flow, Michael Baker, Miles Corak and Andrew Heisz (September 1996) 


The Effect of Technology and Trade on Wage Differentials Between Nonproduction and Production Workers in 
Canadian Manufacturing, John R. Baldwin and Mohammed Rafiquzzaman (May 1998) 


Use of POHEM to Estimate Direct Medical Costs of Current Practice and New Treatments Associated with 
Lung Cancer in Canada, C. Houle, B.P. Will, J.-M. Berthelot, Dr. W.K. Evans (May 1997) 


No.100_ An Experimental Canadian Survey That Links Workplace Practices and Employee Outcomes: Why it is Needed 
and How it Works, Garnett Picot, Ted Wannell (May 1997) 


No.101 Innovative Activity in Canadian Food Processing Establishments: The Importance of Engineering Practices, 
John Baldwin and David Sabourin (November 1999) 


No. 102 Differences in Strategies and Performances of Different Types of Innovators, John R. Baldwin and 
Joanne Johnson (December 1997) 


No.103 Permanent Layoffs in Canada: Overview and Longitudinal Analysis, Garnett Picot, Zhengxi Lin and 
Wendy Pyper (September, 1997) 


No.104 Working More? Working Less? What do Canadian Workers Prefer?, Marie Drolet and René Morissette 
(May 20, 1997) 


No.105_ Growth of Advanced Technology Use in Canadian Manufacturing During the 1990's, by John Baldwin, 
Ed Rama and David Sabourin (December 14, 1999) 


No.106 Job Turnover and Labour Market Adjustment in Ontario from 1978 to 1993, by Zhengxi Lin and Wendy Pyper 
(1997) 


No.107 The Importance of Research and Development for Innovation in Small and Large Canadian Manufacturing 
Firms, John R. Baldwin (September 24, 1997) 


No.108 International Competition and Industrial Performance: Allocative Efficiency, Productive Efficiency, and 
Turbulence, John R. Baldwin and Richard E. Caves (October 1997) 


No.109 The Dimensions of Wage Inequality among Aboriginal Peoples, Rachel Bernier (December 1997) 


No.110. Trickling Down or Fizzling Out? Economic Performance, Transfers, Inequality and Low 
Income, Myles Zyblock and Zhengxi Lin (December 10, 1997) 


No.111 Corporate Financial Leverage: A Canada - U.S. Comparison, 1961-1996, Myles Zyblock (December 1997) 
No.112. An explanation of the Increasing Age Premium, Constantine Kapsalis (July 1998) 


No.113 The Intergenerational Earnings and Income Mobility of Canadian Men: Evidence from Longitudinal Income Tax 
Data, Miles Corak and Andrew Heisz (October, 1998) 


No.1]4 Foreign-Born vs Native-Born Canadians: A Comparison of Their Inter-Provincial Labour Mobility, 
Zhengxi Lin (September 1998) 


No.115 Living Arrangements and Residential Overcrowding: the situation of older immigrants in Canada, 1991, 
K.G. Basavarajappa (September 1998) 


No.116 What is Happening to Earnings Inequality and Youth Wages in the 1990s?, Garnett Picot (July 1998) 


No 117 The Determinants of the Adoption Lag for Advanced Manufacturing Technologies, John R. Baldwin and 
Mohammed Rafiquzzaman (August 1998) 


No. 118 Labour Productivity Differences Between Domestic and Foreign-Controlled Establishments in the Canadian 
Manufacturing Sector, John R. Baldwin and Naginder Dhaliwal (March 1, 2000) 


No.119 Technology Adoption: A Comparison Between Canada and the United States, John R. Baldwin and 
David Sabourin (August 1998) 


No.120 Are There High-Tech Industries or Only High-Tech Firms? Evidence From New Technology- 


No.121 


No.122 


No.123 


No.124 


No.125 


No.126 


No.127 


No.128 


No.129 


No. 130 


No 131 


No.132 


No. 133 


No. 134 


No. 135 


No. 136 


No. 137 


No.138 


No.139 


Based firms, John R. Baldwin and Guy Gellatly (December 1998) 


A Portrait of Entrants and Exits, John R. Baldwin (June 1999) 


Determinants of Innovative Activity in Canadian Manufacturing Firms: The Role of Intellectual Property Right, 
John R. Baldwin, Petr Hanel and David Sabourin (March 7, 2000) 


Innovation and Training in New Firms John R. Baldwin (November 2000) 


New Views on Inequality Trends in Canada and the United States, Michael C. Wolfson and Brian B. Murphy 
(August 1998 and October 1999 (paper) 


Employment Insurance in Canada: Recent Trends and Policy Changes, Zhengxi Lin (September 1998) 


Computers, Fax Machines and Wages in Canada: What Really Matters?, René Morissette and Marie Drolet 
(October 1998) 


Understanding the Innovation Process: Innovation in Dynamic Service Industries, Guy Gellatly and 
Valerie Peters (December 1999) 


Recent Canadian Evidence on Job Quality by Firm Size, Marie Drolet and René Morissette 
(November 1998) 


Distribution, Inequality and Concentration of Income Among Older Immigrants in Canada, 1990 , 
K.G Basavarajappa (April 1999) 


Earnings Dynamics and Inequality among Canadian Men, 1976-1992: Evidence from Longitudinal Income Tax 
Records, Michael Baker and Gary Solon (February 1999) 


The Returns to Education, and the Increasing Wage Gap Between Younger and Older Workers, 
C. Kapsalis, R. Morissette and G. Picot (March 1999) 


Why Do Children Move Into and Out of Low Income: Changing Labour Market Conditions or Marriage and 
Divorce?, G. Picot, M. Zyblock and W. Pyper (March 1999) 


Rising Self-Employment in the Midst of High Unemployment: An Empirical Analysis of Recent Developments 
in Canada, Zhengxi Lin, Janice Yates and Garnett Picot (March 1999) 


The Entry and Exit Dynamics of Self-Employment in Canada, Zhengxi Lin, Garnett Picot and Janice Yates 
(March 1999) 


Death and Divorce: The Long-term Consequences of Parental Loss on Adolescents, Miles Corak 
(June 9, 1999) 


Cancelled 
Innovation, Training and Success, John Baldwin (October 1999) 


The Evolution of Pension Coverage of Young and Older Workers in Canada, René Morissette and Marie Drolet 
(December 1999) 


Import Competition and Market Power: Canadian Evidence, Aileen J. Thompson (April 2000) 


No.140 Gender Composition and Wages: Why is Canada Different from the United States, Michael Baker and 
Nicole Fortin (August 2000) 


No.141 The Transition to Work for Canadian University Graduates: Time to First Job, 1982-1990, Julian Betts, 
Christopher Ferrall and Ross Finnie (December 2000) 


No.142_ Who Moves? A Panel Logit Model Analysis of Interprovincial Migration in Canada, Ross Finnie 
(August 2000) 


No.143 Differences in Innovator and Non-Innovator Profiles: Small Establishments in Business Services, Guy Gellatly 
(December 1999) 


No.144 Social Transfers, Earnings and Low-Income Intensity Among Canadian Children, 1981-1996: Highlighting Recent 
Development in Low-Income Measurement, John Myles and Garnett Picot (March 2000) 


No.145_ How Much of Canada's Unemployment is Structural?, Lars Osberg and Zhengxi Lin (October 2000) 
No.146 To What Extent Are Canadians Exposed to Low-Income?, René Morissette and Marie Drolet (April, 2000) 


No.147 The Maturation of Canada’s Retirement Income System: Income Levels, Income Inequality and 
Low-Income among the Elderly, John Myles (March 6, 2000) 


No.148 The Performance of the 1990s Canadian Labour Market, Garnett Picot and Andrew Heisz (April, 2000) 


No.149 Payroll Taxes in Canada Revisited: Structure, Statutory Parameters, and Recent Trends Zhengxi Lin 
(August, 2001) 


No.150 Patterns of Corporate Diversification in Canada: An Empirical Analysis, John R. Baldwin, 
Desmond Beckstead,Guy Gellatly and Alice Peters (June, 2000) 


No.151 Multinationals and the Canadian Innovation Process, John R. Baldwin and Petr Hanel (June, 2000) 


No.152 Rural Youth: Stayers, Leavers and Return Migrants, Richard Dupuy, Francine Mayer and René Morissette 
(September 5, 2000) 


No.153 Female Employment Rates and Labour Market Attachment in Rural Canada, Euan Phimster, 
Esperanza Vera Toscano, Alfons Weersink (December 2000) 


No.154 Training as a Human Resource Strategy: The Response to Staff Shortages and Technological Change, 
John R. Baldwin and Valerie Peters (April 2001) 


No.155 Job Tenure, Worker Mobility and the Youth Labour Market during the 1990s, G. Picot, A. Heisz and 
A. Nakamura (March 2001) 


No.156 The Impact of International Trade on the Wages of Canadians, Omar Zakhilwal (December 2000) 
No.157 The Persistent Gap: New Evidence on the Canadian Gender Wage Gap, Marie Drolet (December 2000) 


No.158 In Search of Intergenerational Credit Constraints Among Canadian Men: Quantile Versus Mean Regression 
Tests for Binding Crefdit Constraints, Nathan D. Grawe (December 2000) 


No.159 Intergenerational Influences on the Receipt of Unemployment Insurance in Canada and Sweden, Miles Corak, 
Bjorn Gustaffson and Torun Osterberg (December 2000) 


No.160 Neighbourhood Inequality in Canadian Cities, John Myles, Garnett Picot and Wendy Pyper 
(December 13, 2000) 


No.161 Cancelled 


No. 162 


No. 163 


No. 164 


No.165 


No.166 


No.167 


No.168 


No.169 


No1l70 


No.171 


No.172 


No.173 


No.174 


No.175 


No.176 


No.177 


No.178 


No.179 


No. 180 


The Evolution of Job Stability in Canada: Trends and Comparisons to U.S. Results, Andrew Heisz 


(October 16, 2002) 
The Effects of Inter-Provincial Mobility on Individuals’ Earnings: Panel Model Estimates for Canada, 
Ross Finnie (October, 2001) 


Early Labour Market Outcomes of Recent Canadian University Graduates by Discipline: A Longitudinal, Cross- 
Cohort Analysis, Ross Finnie (March 2002) 


Innovation and Connectivity: The Nature of Market Linkages and Innovation Networks in Canadian 
Manufacturing Industries, John Baldwin and Alice Peters (May 2001) 


An Assessment of EI and SA Reporting in SLID, Constantine Kapsalis (August, 2001) 


Cancelled 


Enhancing Food Safety and Productivity: Technology Use in the Canadian Food Processing Industry, 
John R. Baldwin and David Sabourin (May 2002) 


Dynamics of the Canadian Manufacturing Sector in Metropolitan and Rural Regions, John R. Baldwin and 
Mark Brown with Tara Vinodrai (November 2001) 


Income Prospects of British Columbia University Graduates, Andrew Heisz (May 2001) 


Are the Kids All Right? Intergenerational Mobility and Child Well-being in Canada, Miles Corak (October 
2001) 


Low-Income Intensity During the 1990s: The Role of Economic Growth, Employment Earnings and Social 
Transfers, G. Picot, R. Morissette, J. Myles (January 24, 2003) 


Impediments to Advanced Technology Adoption for Canadian Manufacturers, John Baldwin and Zhengxi Lin 
(August, 2001) 


Impact of the Adoption of Advanced Information and Communication Technologies on Firm Performance in the 
Canadian Manufacturing Sector, John R. Baldwin and David Sabourin (October, 2001) 


Skill Shortages and Advanced Technology Adoption, David Sabourin (September, 2001) 
Which Firms Have High Job Vacancy Rates in Canada?, René Morissette, Xuelin Zhang (October 25, 2001) 


A Tale of Three Cities: The Dynamics of Manufacturing in Toronto, Montreal and Vancouver, 1976-1997, 
Tara Vinodrai (November 2001) 


School Performance of the Children of Immigrants in Canada, 1994-98, Christopher Worswick (November 14, 
2001) 


Changes in the Diversification of Canadian Manufacturing Firms (1973-1997): A Move to Specialization, John 
R. Baldwin, Desmond Beckstead and Richard Caves (February 2002) 


Differences in Interprovincial Productivity Levels, John R. Baldwin, Jean-Pierre Maynard, David Sabourin 
and Danielle Zietsma (December 2001) 


No.181 


No.182 


No.183 


No. 184 


No.185 


No.186 


No.187 


No.188 


No.189 


No.190 


No.191 


No. 192 


No.193 


No. 194 


No. 195 


No. 196 


No.197 


No. 198 


No.199 


No.200 


No.201 


Does Parent or Child Know Best? An Assessment of Parent/Child Agreement in the Canadian National 
Longitudinal Survey of Children and Youth, Lori Curtis, Martin Dooley and Shelley Phipps (October 23, 2002) 


Effects of Selection Criteria and Economic Opportunities on the Characteristics of Immigrants, by 
Abdurrahman Aydemir (October 23, 2002) 


Setting up Shop: Self-Employment Amongst Canadian College and University Graduates, Ross Finnie, 
Christine Laporte, Maud-Catherine Rivard (March 2002) 


Winners and Losers in the Labour Market of the 1990s, Andrew Heisz, Andrew Jackson, Garnett Picot 
(February 2002) 


Do Neighbourhoods Influence Long Term Labour Market Success? A Comparison of Adults who Grew Up in 
Different Public Housing Projects, Philip Oreopoulos (June 2002) 


Wives, Mothers and Wages: Does Timing Matter? Marie Drolet (May 1, 2002) 


The Evolution of Wealth Inequality in Canada, 1984-1999, René Morissette, Xuelin Zhang and Marie Drolet 
(February 2002) 


Management Experience and Diversity in an Aging Organization, Ted Wannell and Martin Gravel 
(August 2002) 


The Importance of Entry to Canadian Manufacturing with an Appendix on Measurement Issues, John Baldwin, 
Desmond Beckstead and Andrée Girard (May 2002) 


Financing Innovation in New Small Firms : Evidence From Canada, John R,. Baldwin, Guy Gellatly and 
Valérie Gaudreault (May 2002) 


Too Far to Go On? Distance to School and University Participation, Marc Frenette (June 24, 2002) 


Life After Welfare: The Economic Well-Being of Welfare Leavers in Canada during the 1990s, Marc Frenette, 
Garnet Picot (March 26, 2003) 


Plant Turnover and Productivity Growth in Canadian Manufacuturing, John Baldwin, Wulong Gu 
(April 2, 2003) 


Wage Progression of Less Skilled Workers in Canada: Evidence from the SLID (1993-1998), Xuelin Zhang 
(December 6, 2002) 


Do the Falling Earnings of Immigrants Apply to Self-Employed Immigrants ?, Marc Frenette (December 2002) 
Minorities, Cognitive Skills and the Incomes of Canadians, Ross Finnie and Ronald Meng (January 24, 2003) 
The Wealth Position of Immigrant Families in Canada, Xuelin Zhang (November 18, 2003) 

The Rise in Low-Income Rates Among Immigrants in Canada, Garnett Picot and Feng Hou (June 19, 2003) 


Alternative Work Practices and Quit Rates: Methodological Issues and Empirical Evidence For Canada, 
René Morissette and Julio Miguel Rosa (March 17, 2003) 


Cohort Effects in Annual Earnings by Field of Study Among British Columbia University Graduates, Andrew 
Heisz (September 26, 2003) 


Access to College and University: Does Distance Matter?, Marc Frenette (June 2003) 


No.203 


No.204 


No.205 


No.206 


No.207 


Learning From Failure: Organizational Mortality and the Resource-Based View, S. Thornhill and R. Amit 
(August 8, 2003) 


Effects of Business Cycles on the Labour Market Assimilation of Immigrants, 
Abdurrahman Aydemir (July 31, 2003) 


Visible Minority Neighbourhood Enclaves and Labour Market Outcomes of Immigrants, Garnett Picot, 
Feng Hou (July 9, 2003) 


Changing Trade Barriers and Canadian Firms: Survival and Exit After the Canada-U.S. Free Trade Agreement, 
Jen Baggs (April 28, 2004) 


Neighbourhood Attainment and Residential Segregation Among Toronto’s Visible Minorities, John Myles and 
Feng Hou (July 30, 2003) 


Life Cycle Bias in the Estimation of Intergerational Earnings Persistence, Nathan Grawe (August 5, 2003) 


No.208 forthcoming 


No.209 


No.210 


Working Hours in Canada and the United States, Andrew Heisz and Sébastien LaRochelle-Cété 
(September 2003) 


Family Income and Participation in Post-Secondary Education, Miles Corak, Garth Lipps and John Zhao 
(October I, 2003) 


No.211 forthcoming 
No.212 forthcoming 
No.213 forthcoming 


No.214 


No.215 


No.216 


No.217 


No.218 


forthcoming 


Will They Ever Converge?: Earnings of Immigrant and Canadian-Born Workers over the Last Two Decades, 
Marc Frenette and René Morissette (October 8, 2003) 


How long do people live in low-income neighbourhoods? Marc Frenette Garnett Picot and Roger Sceviour 
(January 2004)) 


Corporate Financial Leverage in Canadian Manufacturing: Consequences for Employment and Inventories, 
Andrew Heisz and Sébastien LaRochelle-Cété (February 2004)) 


Have Permanent Layoff Rates Increased in Canada? René Morissette (March 25, 2004)) 


No.219 forthcoming 


No.220 


Factors Determining the Success or Failure of Canadian Establishments on Foreign Markets: A Survival Analysis 
Approach, Jean Bosco Sabuhoro and Yvan Gervais (May 5, 2004) 


